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Title of Invention: Method of measuring valve timing 

In Fig.l, the numeral 20 is a nozzle for supplying air (or gas) to the intake 
port 15 and exhaust port 16 provided to the cylinder head of each cylinder 14. 
In the present embodiment, six nozzles are provided. 21 is the source of air 
(or source of gas) which, through a regulator 22, to each nozzle 20. 23 is a 
pressure converter, which is attached to each nozzle 20 for measuring air 
pressure within the intake port 15 and the exhaust port 16. 24 is strain 
amplifier for amplifying detected signals output by the pressure converter 21 
(sic), corresponding to pressure changes within each of the ports 15 and 16. 
25 is a differentiation circuit that outputs signal corresponding to pressure 
change rate by differentiating detected signal that is amplified by the strain 
amplifier 24. 26 is a rotary encoder, which is coupled to the flywheel 17 that 
in turn is directly connected to the crank shaft 4, to output pulse signals 
corresponding to the rotation angle of the crank shaft 3, when the crank 
shaft 3 is forcibly rotated by the outside power (an electric motor 47) to 
conduct a valve timing test. 27 is a microcomputer that detects open/close 
points of the intake valve 4 and the exhaust valve 5 based on the electric 
signal corresponding to pressure change rate from the differentiation circuit 
25 and pulse signals corresponding to the rotation angle of the crank shaft 
from the rotary encoder 26 though the pulse doubling circuit 28 and for 
detecting the relationship between a valve open/close point and the rotation 
angle of the crank shaft 3. 



With the above construction, to make a measurement with the valve timing 
measuring method of the present invention, the engine number 
corresponding to the measure engine A is first input into the microcomputer 
27 using the numeric pad 29 and the function keys 30. Next, the lower limit 
and the upper limit of the rotation angle of the crank shaft at the valve 
open/close points of the engine A corresponding to this engine number are set. 



1 



This setting is not necessary if the lower limit and the upper limit had been 
previously set. After inputting of data necessary for the measurement is 
completed, the electric motor 47 is attached to the crank shaft 3 of the engine 
A to be tested and the rotary encoder 26 is coupled to the flywheel 17. Also, 
the nozzles 20 are attached to each of the intake port 15 and the exhaust port 
16. Plugs are not inserted into the plug holes 18 provided to the cylinder 
head of the cylinder 14 so that cylinder 14 and the surrounding air can 
communicate. Next, air is supplied to the intake port 15 and the exhaust port 
16 via the nozzle 20 to raise the air pressure within both of these to a 
predetermined pressure. And simultaneously, the crank shaft 3 of the engine 
A is rotated at a predetermined rotation by the electric motor 47. This 
rotation of the crank shaft 3 causes the cam shaft 8 with cams 6, 7 to rotate 
and intake and exhaust valves 4, 5 open and close. In this state, when a 
measurement start signal is output to the microcomputer 27, the pressure 
change within the intake port 15 and exhaust port 16 caused by 
opening/closing of the intake valve 4 and exhaust valve 5 is input into the 
computer as electric signal via the pressure converter 23, strain amplifier 24 
and differentiation circuit 25 as well as pulse signal corresponding to the 
rotation angle of the crank shaft 3 via the encoder 26 and the pulse doubling 
circuit 28. Once the necessary data for measurement is input into the 
computer 27, the microcomputer 27 detects opening/closing points of the 
intake valve 4 and exhaust valve 5 that are the points where the air pressure 
within the intake port 15 and the exhaust port 16 changes suddenly, based 
on the electric signal corresponding to changing rate of the intake port 15 
and the exhaust port 16 from the differentiation circuit 25. The 
microcomputer 27 simultaneously detects the crank angle at this point. And 
the result of this detection is displayed on the display 31 and outputs 
non-defect product detection signal when the crank angle at the valve 
opening/closing point is within a predetermined range and defect product 
detection signal when it is outside the range. 
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